Stereoisomeric separation and toxicity of a new organophosphorus insecticide chloramidophos.
Chloramidophos (CP), O,S-dimethyl-[(2,2,2)-trichloro-1-hydroxyethyl]phosphoramidothioate, is a new organophosphorus pesticide (OP) with two chiral centers each on the phosphorus and carbon atoms. Although CP has been widely used in some provinces of China, it has received very limited attention toward its environmental behaviors, in particular, with regard to stereospecificity. In this study, the stereoisomeric separation and toxicity of CP were investigated. All of the four stereoisomers of CP were successfully separated by high-performance liquid chromatography on a Chiralpak AD column. The stereoisomers (pk 1 to pk 4) were distinguishable on their mass and circular dichroism spectra. The inhibition on acetylcholinesterases (AChE, in vitro) and the acute aquatic toxicity to Daphnia magna (in vivo) tested with optically pure stereoisomers of CP showed its stereoselectivity. The inhibitory potency toward AChE decreased in the order of pk 4 > pk 3 > pk 2 > pk 1. In comparison, the acute toxicity to D. magna was in the order of pk 3 > pk 2 > pk 1 > pk 4. The stereoselectivity was found to be isomer-dependent, with 1.1-18.1-fold differences (in vitro) and 1.2-13-fold differences (in vivo) among the stereoisomers. These results suggest that the overall toxicity of chiral OPs should be assessed using their individual enantiomers.